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TITLE OF THE INVENTION 
COLOR-INFORMATION PROCESSING METHOD, AND PROGRAM 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a color -information processing 
method for performing pseudo-three-dimensional display in order to analyze 
a color distribution. 
Description of the Related Art 

[0002] Recently, with the widespread use of personal computers and work 
stations, desktop publishing (DTP) and CAD (computer aided design) have 
been widely used. In such a situation, a color reproducing technique of colors 
represented on a monitor using color materials becomes important. In DTP, 
for example, in a computer system including a color monitor and a color 
printer, formation, editing, processing of a color image are performed on a 
monitor, and the obtained color image is output from the color printer. The 
user strongly desires that the color image on the monitor perceptually 
matches with the output image from the printer. 

[0003] In the color reproducing technique, however, it is difficult to 
achieve perceptual matching between the color image on the monitor and the 
output image from the printer because of the following reasons. 
[0004] That is, in the color monitor, a color image is represented by 
emitting light of a specific wavelength using a phosphor for each color pixel. 
On the other hand, in the color printer, a color image is represented by 
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absorbing light of a specific wavelength using ink or the like and utilizing 
remaining reflected light for each color pixel. Due to such a difference in the 
image display mode, the color reproduction range greatly differs between the 
two types of color images. Even in color monitors, the color reproduction 
5 range differs among a liquid-crystal monitor, a CRT (cathode -ray tube) using 
electron guns, and a plasma display. Likewise, in color printers, the color 
reproduction range depends on the quality of paper, the amount of use of ink, 
and so on. Therefore, to achieve the perceptual matching among color images 
in display media having different color reproduction ranges, various gamut 

10 mapping techniques exist. 

[0005] Although the quality of these various gamut mapping techniques 
is determined ultimately by subjective evaluation for various input images, it 
is costly and also difficult to reflect the result of the evaluation upon the 
gamut mapping technique. Accordingly, an analysis/evaluation method for a 

15 gamut mapping technique is needed, in which the result of the 
analysis/evaluation can be reflected on the gamut mapping technique. 
[0006] As conventional analyzing techniques for determining the quality 
of a gamut mapping technique, calculation of the sum of color differences for 
all colors, evaluation of a color difference for each color, and the like are used. 

20 [0007] However, because an image is obtained by combining color 
information and spatial information, quality of gamut mapping technique 
must be evaluated by taking into consideration whether or not spatial 
information is well preserved when image is color- converted by gamut 
mapping. Well/ill preserving spatial information depends on whether or not 

25 gradation is well preserved by a gamut mapping. However, since the 
above -described quantitative evaluation method does not take gradation 



information into account, only one side of the gamut mapping technique can 
be evaluated. 

[0008] In addition, since color information is distributed in a 

three-dimensional space, the amount of quantitative -evaluation information 
is large, hence it is difficult to obtain the desired local information. 

SUMMARY OF THE INVENTION 

[0009] The present invention has been made in consideration of the 
above-described problems. It is an object of the present invention to allow 
simple quantitative evaluation of color information from various viewpoint 
such as color difference, and so on. 

[0010] According to one aspect, the present invention which achieves the 
above -described object relates to a color -information processing method for 
performing pseudo-three-dimensional display in order to analyze color 
distribution. The method includes a color-distribution-information input step 
of inputting color- distribution information indicating color coordinate values 
that sample points in a first color system take in a second color system, a 
user's-instruction input step of inputting an instruction of a user relating to 
an operation of generating object-surface information, and a generation step 
of generating three-dimensional-object-surface information in accordance 
with the instruction of the user, based on the color-distribution information. 
[0011] According to another aspect, the present invention which achieves 
the above -described object relates to a program for executing a 
color-information processing method for performing 

pseudo-three-dimensional display in order to analyze color distribution. The 



program includes a color-distribution-information input step of inputting 
color-distribution information indicating color coordinate values that sample 
points in a first color system can have in a second color system, a 
user's-instruction input step of inputting an instruction of a user relating to 
an operation of generating object-surface information, and a generation step 
of generating three-dimensional-object-surface information in accordance 
with the instruction of the user, based on the color -distribution information. 
[0012] This brief summary has been provided so that the nature of the 
invention may be understood quickly. A more complete understanding of the 
invention can be obtained by reference to the following detailed description of 
the preferred embodiment thereof in connection with the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a block diagram illustrating the system configuration of a 
color-information analyzing apparatus according to an embodiment of the 
present invention; 

[0014] FIG. 2 is a schematic diagram illustrating arrangement of grid 
points in an RGB color space; 

[0015] FIG. 3 is a diagram illustrating a format of a 

color-distribution-information file; 

[0016] FIG. 4 is a flowchart illustrating a processing operation of the 

color-information analyzing apparatus shown in FIG. l; 

[0017] FIG. 5 is a diagram illustrating a message list; 

[0018] FIG. 6 is a diagram illustrating minimum quadrangles formed by 

grid points; 



-5 - 



[0019] FIG. 7 is a diagram illustrating an example of display of 3D-object 
data; 

[0020] FIG. 8 is a diagram illustrating a user interface for selecting a 
display mode; 

5 [0021] FIGS. 9-11 are diagrams, each illustrating an example of display 
of 3D-object data; 

[0022] FIG. 12 is a diagram illustrating a user interface for selecting a 
range of grids to be displayed; 

[0023] FIG. 13 is a diagram illustrating a range of grids in an RGB color 
10 space; 

[0024] FIG. 14 is a diagram illustrating an example of display of 
3D -object data; 

[0025] FIG. 15 is a diagram illustrating a user interface for selecting an 
internal layer to be displayed; 
15 [0026] FIG. 16 is a diagram illustrating a range of a square region 
selected in an RGB color space; 

[0027] FIG. 17 is a diagram illustrating an example of display of 
3D object data; 

[0028] FIG. 18 is a diagram illustrating a user interface for selecting a 
20 range of hues to be displayed; 

[0029] FIG. 19 is a schematic diagram illustrating a tetrahedral region 
selected in accordance with hue-selection information; 

[0030] FIG. 20 is a diagram illustrating an example of display of 
3D-object data; 

25 [0031] FIG. 21 is a diagram illustrating a user interface for selecting a 
display surface; 
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[0032] FIG. 22 is a diagram illustrating the internal structure of 
3D -object data; 

[0033] FIG. 23 is a diagram illustrating an example of the internal 
structure of 3D -object data,' and 
5 [0034] FIG. 24 is a diagram illustrating an example of display of 
3D-object data. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

10 [0035] In a preferred embodiment of the present invention, a 

color-information analyzing apparatus is described, in which various types of 
display of three-dimensional distribution of color information is performed, in 
order to evaluate the distribution quantitatively/intuitively. 
[0036] More specifically, color-distribution information indicating what 

15 color coordinates sample points regularly arranged in an RGB color system 
take in a L*a*b* color system is obtained. After generating 
three-dimensional-object-surface information based on the color- distribution 
information, the three-dimensional-object-surface information is subjected to 
pseudo-three-dimensional display. The user instructs/selects in what display 

20 mode surfaces of an object are to be displayed. 

[0037] According to this embodiment, for example, it is possible to 
qualitatively/intuitively determine/evaluate local/overall information 
relating to gamut mapping. Since it is possible to exactly grasp/determine 
local problems in gamut mapping, the result of determination can be 

25 promptly reflected on a gamut mapping technique. 

[0038] FIG. 1 is a block diagram illustrating the system configuration of a 



color-distribution analyzing apparatus according to the embodiment. In FIG. 
1, there are shown a CPU (central processing unit) 101, a ROM (read-only 
memory) 102, a main memory 103, an SCSI (small computer system 
interface) IF 104, an HDD (hard-disk drive) 105, a graphic accelerator 106, a 
color monitor 107, a USB (universal serial bus) controller 108, a color printer 
109, a parallel-port controller 110, a colorimeter 111, a keyboard/mouse 
controller 112, a keyboard 113, a mouse 114, and a PCI (peripheral 
component interconnect) bus 115. The CPU 101 executes various types of 
processing (to be described later) in accordance with programs/data stored in 
the ROM 102 and the HDD 105. 

[0039] In the above-described configuration, when the user performs color 
analysis, a computer system operates according to the following procedure. 
[0040] When the user instructs start of the operation of a color analysis 
program via the keyboard 113 and the mouse 114, the CPU 101 reads the 
color analysis program from the HDD 105 and stores the read program in the 
main memory 103, and executes the program from a predetermined address. 
The executed color analysis program first requests the user to assign a 
color-distribution-information file to be analyzed. When the user has input 
the path information for the concerned color-distribution-information file 
through the keyboard 113 and the mouse 114, the color analysis program 
stores the concerned file in the main memory 103. After initializing various 
data, a state of awaiting input from the user is provided. Then, in response to 
an instruction of an operation from the user, color-information-distribution 
data stored in the main memory 103 is appropriately processed, and the 
obtained data is displayed on the color monitor 107 via the graphic 
accelerator 106. The operation of the color analysis program will be described 



later in detail. 

[0041] Color- distribution data stored in the color-distribution-information 
file in this embodiment will now be described. 

[0042] The color- distribution data describes correspondence between 
RGB-color-coordinate data of grid points in a RGB color space and L*a*b* 
coordinate values in a L*a*b* color space. FIG. 2 is a schematic diagram 
illustrating grid points in the RGB color space. In FIG. 2, four grid points are 
provided in each of R, G and B axes, and RGB values of black (Bk), green (G), 
red (R), cyan (C) and white (W) sample points, and grid coordinates of sample 
points represented by grid numbers are described. 

[0043] A data format within the file will now be described with reference 
to FIG. 3. At heads of the file, steps of R, G and B values are described. Then, 
sets of color- distribution data are described in the sequence of nesting in the 
order of R, G and B. The L*a*b* coordinate values are described in the file in 
the order of L* values, a* values and b* values. FIG. 3 illustrates a file format 
when the number of grid points is 9 in each of R, G and B axes. 
[0044] The color- distribution-information file is generated by converting 
results of gamut mapping processing for color coordinates of grid points in the 
RGB color space into L*a*b* data. By thus generating the 
color- distribution-information file, it is possible to qualitatively/intuitively 
determine/evaluate local/overall information relating to gamut mapping, 
using the color analysis program (to be described later). Since it is possible to 
exactly grasp/determine local problems in gamut mapping, the result of 
evaluation can be promptly reflected on a gamut mapping technique. 
[0045] A patch image is formed by using color coordinates of grid points as 
color patches. The formed patch image is displayed on the monitor or output 



to the printer, and is subjected to colorimetry using a colorimeter. By 
generating the color-distribution-information file according to this approach, 
color distribution indicating output characteristics of a device can be 
obtained. 

[0046] In generation of the color- distribution-information file, perception 
adaptation processing according to CIECAM 97s or the like may be used. 
[0047] The operation of processing of the color analysis program in the 
embodiment will now be described with reference to the flowchart shown in 
FIG. 4. First, in step 401, the started color analysis program performs an 
initialization operation such as reservation of heap memory. Then, in step 
402, input of pass information for the color-distribution-information file from 
the user is awaited. If the input path information is invalid, the process 
returns to step 402. If the input path information is valid, the process 
proceeds to step 403. In step 403, the color-distribution-information file is 
read based on the path information, and the file is stored in the heap memory. 
In step 404, initial formation of 3D-object data is performed based on the 
color-distribution data, and geometry information and display-mode 
information when performing 3D display are initialized. The generation and 
display of 3D-object data in step 404 will be described later. In step 405, 
3D-object data is appropriately displayed on the monitor based on the 
display-mode information and the geometry information (display 
viewpoint/positional information). The geometry information includes the 
position and the angle of rotation of a 3D object, the coordinates and the 
angle of rotation of a screen, the coordinates of a viewpoint, a line-ofsight 
vector in the world coordinate system. Then, in step 406, a message is 
awaited. Upon reception of a message, the process proceeds to a step for 
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performing the operation corresponding to the message. 

[0048] Each type of operation corresponding to a message mentioned in 
step 406 will now be described. A message list is as shown in FIG. 5. 
(Message ZOOMJNOUT) 
5 [0049] Upon detection of a message ZOOM_INOUT in step 405, the 
amount of ZOOM IN/OUT attached to the message is extracted, and the 
process then proceeds to step 407. In step 407, geometry information relating 
to the coordinates of a screen and the coordinates of a viewpoint is updated, 
and the process then proceeds to step 405. In step 405, display of 3D-object 
10 data is updated based on the updated geometry information. 
(Message MOVE) 

[0050] Upon detection of a message MOVE in step 405, the amount of 
parallel movement of a viewpoint/the amount of rotation of the viewpoint 
attached to the message is extracted, and the process then proceeds to step 

15 408. In step 408, geometry information relating to the coordinates of the 
viewpoint and a line-of-sight vector is updated based on the extracted amount 
of parallel movement of the viewpoint/the amount of rotation of the viewpoint, 
and the process then proceeds to step 405. In step 405, display of 3D-object 
data is updated based on the updated geometry information. 

20 (Message RASTERIZE_MODE) 

[0051] Upon reception of a message RASTERIZEJVtODE in step 405, 
information relating to selection of a display mode attached to the message is 
extracted, and the process then proceeds to step 409. In step 409, information 
relating to a display mode is updated based on the extracted information 

25 relating to selection of a display mode, and the process then proceeds to step 
405. In step 405, display of 3D-object data is updated based on the updated 



information relating to a display mode. 
(Message CHANGE_GRIDAREA) 

[0052] Upon reception of a message C HANGE_GRID ARE A in step 405, 
information relating to selection of a range of grids to be displayed attached 
to the message is extracted, and the process then proceeds to step 410. In step 
410, 3D-object data is updated based on the extracted information relating to 
selection of a range of grids to be displayed, and the process then proceeds to 
step 405. In step 405, the updated 3D-object data is displayed. 
(Message CHANGE_SCOPE) 

[0053] Upon detection of a message CHANGE_SCOPE in step 405, 
information relating to selection of an internal layer to be displayed attached 
to the message is extracted and converted into information relating to 
selection of a range of grids to be displayed, and the process then proceeds to 
step 410. In step 410, 3D-object data is updated based on the information 
relating to selection of a range of grids to be displayed, and the process then 
proceeds to step 405. In step 405, the updated 3D-object data is displayed. 
(Message CHANGE_HUEAREA) 

[0054] Upon detection of a message CHANGEJHUEAREA in step 405, 
information relating to selection of a range of hues to be displayed is 
extracted, and the process then proceeds to step 411. In step 411, 3D-object 
data is updated based on the extracted information relating to selection of a 
range of hues to be displayed attached to the message, and the process then 
proceeds to step 405. In step 405, the updated 3D-object data is displayed. 
(Message CHANGE_DISPLAYSURFACE) 

[0055] Upon detection of a message CHANGE_DISPLAYSURFACE in 
step 405, information relating to selection of a display surface attached to the 
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message is extracted, and the process then proceeds to step 412. In step 412, 
3D-object data is updated based on the extracted information relating to 
selection of a display surface, and the process then proceeds to step 405. In 
step 405, the updated 3D-object data is displayed. 
(Message PROCESS_END) 

[0056] Upon detection of a message PROCESS_END in step 405, the 
process proceeds to step 413. In step 413, after performing operations of 
ending processing, such as releasing of the heap memory, the color analysis 
program is ended. 

[0057] A description will now be provided of generation/updating of 
3D-object data and display of color-information-distribution data in this 
embodiment. 

[0058] Initial generation and display of 3D-object data in step 404 will 
now be described. When generating 3D-object data, first, on the surface of a 
maximum grid region in the RGB color space, two combinations of triangles 
are generated in each of minimum quadrangles formed by grid points. FIG. 6 
is a schematic diagram illustrating such combinations of triangles. In FIG. 6, 
a region surrounded by thick lines is a minimum quadrangle formed by grid 
points. In this region, two combinations of triangles, i.e., a combination of two 
triangles obtained by dividing the quadrangle by the broken line, and a 
combination of two triangles obtained by dividing the quadrangle by two-dot 
broken lines, are generated. Grid-point coordinates of vertices of these 
triangles are converted into corresponding L*a*b* coordinate values using 
color-distribution-information data, and 3D-object data is provided from 
combinations of triangles after conversion. A combination of triangles is 
selected from the two combinations so as to maximize the volume of the 
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3D-object data. That is, when N minimum quadrangles formed by grid points 
are present in a RGB color space, 3D-object data is selected from 2 N 
combinations. 

[0059] FIG. 7 illustrates an example of display on the color monitor 107 in 
the embodiment. 

[0060] Selection of a display mode in step 409 and corresponding display 
will now be described. The following five display modes are prepared: 
wire-frame display, point display, solid display 1, solid display 2, and solid 
display 3, are prepared. In the solid display 1, a 3D object is provided in the 
form of triangle-patch data of the 3Dobject data, and the color of a surface of 
the object is calculated from grid-point coordinate values in the RGB color 
space. In the solid display 2, a 3D object is displayed with curved surfaces 
based on the 3D-object data, and the color of a surface of the object is 
calculated from grid-point coordinate values in the RGB color space. 
[0061] In the solid display 3, a 3D object is provided in the form of 
triangle -patch data of the 3D-object data, and the color of a surface of the 
object is calculated from coordinate values in a L*a*b* color space, serving as 
a display space. The user selects a display mode using a user interface shown 
in FIG. 8. The displaymode-selection message RASTERIZE_MODE is then 
notified to the color analysis program, which changes the display mode in 
accordance with selection information attached to the message in the 
above-described manner. FIG. 9 is a schematic diagram illustrating a display 
on the monitor when the wire-frame display has been selected. FIG. 10 is a 
schematic diagram illustrating a display on the monitor when the point 
display has been selected. To simplify the illustration, hidden surfaces which 
are actually displayed, are omitted. FIG. 11 is a schematic diagram 
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illustrating a display on the monitor when the solid display 2 has been 
selected. When the solid display 1 and the solid display 2 are selected, a 3D 
object is displayed as shown in FIG. 7 with pertinent colors. 
[0062] A description will now be provided for selection of a range of grids 
to be displayed in step 410 and corresponding display. 

[0063] FIG. 12 illustrates a user interface for selecting a range of grids to 
be displayed. As is apparent from FIG. 12, the user selects a square region to 
be displayed in the RGB color space by selecting a range of grids for each set 
of R values, G values and B values. When the user selects a range of grids to 
be displayed using the user interface, the message CHANGE_GRIDAREA for 
selecting a range of grids to be displayed is notified to the color analysis 
program, which updates 3D-object data in the following manner, in 
accordance with RGB -grid- range information attached to the message. 
[0064] First, in the RGB color space, two types of combinations of 
triangles are generated in each of minimum quadrangles formed by grid 
points on the surface of the selected square region. FIG. 6 is a schematic 
diagram illustrating such combinations of triangles. Grid-point coordinates of 
vertices of these triangles are converted into corresponding L*a*b* 
coordinate values using the color-distribution-information data, and 
3D-object data is provided from combinations of triangles after conversion. A 
combination of triangles is selected from the two combinations so as to 
maximize the volume of the 3D-object data. That is, when N minimum 
quadrangles formed by grid points are present in the RGB color space, 
3D-object data is selected from 2 N combinations. 

[0065] FIG. 14 illustrates an example of display on the color monitor 107, 
when the number of grid points on each of R, G and B axes is 6 in 
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color-distribution information, and ranges of grids to be displayed are 
selected as [2, 5], [2, 4], and [l, 4] on R, G and B axes, respectively. The range 
of grids in the RBG color space is as shown in FIG. 13. In FIG. 13, a range 
indicated by broken lines represents a maximum grid region, and a range 
5 indicated by solid lines represents a square region. A point of intersection of a 
broken line and a solid line represents a grid point. 

[0066] A description will now be provided of selection of an internal layer 
to be displayed in step 410 and corresponding display. In this operation, a 
range of RGB grids to be displayed is set only by setting a single value. 

10 Accordingly, internal analysis can be easily performed. 

[0067] FIG. 15 illustrates a user interface for selecting an internal layer 
to be displayed. By selecting the number of internal layers to be displayed in 
the square region, the user selects a square region to be displayed in the RGB 
color space. When the user has selected an internal layer to be displayed 

15 using the user interface, the message CHANGE_SCOPE for selecting an 
internal layer to be displayed is notified to the color analysis program. The 
program converts the number of the internal layer to be displayed into 
RGB- grid-range information in the following manner. 

[0068] When the number of an internal layer to be displayed is 
20 represented by sc, the number of grid points on the R axis is represented by 
Nr, the number of grid points on the G axis is represented by Ng, and the 
number of grids on the B axis is represented by Nb, the range of RGB grids 
becomes ([Rsc, RNr - 1 - sc], [Gsc, GNg - 1 - sc], [Bsc, BNb - 1 - sc]), where 
Ri is an R value for the i-th grid point on the R axis, Gi is a G value for the 
25 i-th grid point on the G axis, and Bi is a B value for the i-th grid point on the 
B axis. 
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[0069] That is, each of both ends of the maximum grid range is deleted by 
the amount of the assigned internal grid layer. If the number of the internal 
layer to be displayed sc is 0, the range of RGB grids equals the grid surface as 
in the above -described initial generation. Then, 3D-object data is updated in 
accordance with the RGB- grid-range information. Since the details of this 
updating processing is the same as the above-described ones, further 
description thereof will be omitted. 

[0070] FIG. 17 illustrates an example of display on the color monitor 107, 
when the number of grid points on each of R, G and B axes is 6 in 
color-distribution information, and the user selects the number of the 
internal layer to be displayed as 1. The range of grids in the RBG color space 
is as shown in FIG. 16. In FIG. 16, a range indicated by broken lines 
represents a maximum grid region, and a range indicated by solid lines 
represents a square range. A point of intersection of a broken line and a solid 
line represents a grid point. 

[0071] A description will now be provided of selection of a range of hues to 
be displayed in step 411 and corresponding display. This processing is not 
performed unless the number and the step of grid points are equal on the R, 
G and B axes. 

[0072] FIG. 18 illustrates a user interface for the user for selecting a rage 
of hues to be displayed. By selecting at least one of six ranges of hues to be 
displayed, the user selects a range of hues to be displayed in the RGB color 
space. When the user has selected a range of hues to be displayed using the 
user interface, the message CHANGE_HUEAREA for selecting a range of 
hues to be displayed is notified to the color analysis program, which updates 
3D-object data in accordance with hue-selection information attached to the 
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message in the following manner. 

[0073] First, in the RGB color space, one of six tetrahedral regions shown 
in FIG. 19 is selected in accordance with hue-selection information. 
[0074] Two types of combinations of triangles are generated in each of 
minimum quadrangles formed by grid points on the surface of the selected 
tetrahedral region. On a surface region where a quadrangle cannot be 
generated, a minimum triangle is generated. Then, grid-point coordinates of 
vertices of these triangles are converted into corresponding L*a*b* 
coordinate values using color-distribution-information data, and 3D-object 
data is generated from combinations of triangles after conversion. As in the 
case of selecting a range of grids to be displayed, a combination of triangles is 
selected from the two combinations so as to maximize the volume of the 
3D-object data. 

[0075] FIG. 20 illustrates an example of display on the color monitor 107 
when a range of hues to be displayed is selected as an MR region, in this 
embodiment. 

[0076] FIG. 21 illustrates a user interface for the user for selecting a 
display surface. In each check box shown in FIG. 21, enable/disable is 
switched in accordance with the current 3D-object data. In the case of disable, 
the state of disable is shown by lightening the color of characters as in the 
check boxes of hue surface 1/hue surface 2. The user selects at least one 
arbitrary display surface assuming the state of disable from among 8 display 
surfaces. 

[0077] When the user has selected a display surface using the user 
interface, the display-surface-selection message 

CHANGE_DISPLAYSURFACE is notified to the color analysis program, 
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which updates 3D-object data based on display-surface-selection information 
attached to the message, in the following manner. 

[0078] The internal structure of 3D-object data is as shown in FIG. 22. 
For example, the structure of 3D-object data generated by assigning a range 
5 of RGB grids is as shown in FIG. 23A, and the structure of 3D-object data 
generated by assigning a range of hues to be displayed is as shown in FIG. 
23B. Display permission/prohibition is updated in accordance with 
display-surface-selection information. FIG. 24 illustrates an example of 
display on the color monitor 107 when a WMYR surface and a WYCG surface 
10 are selected as display surfaces. 

[0079] Although in this embodiment, the display device is limited to a 
monitor, it is, of course, possible to output data to a printer, a plotter or the 
like. 

[0080] The color system for providing grid points is not limited to the 
15 RGB color system. Any other color system, such as a CMY color system, an 
XYZ color system, a Luv color system, a L*a*b* color system or the like, may 
also be used. 

[0081] Similarly, the color coordinates of sample points are not limited to 
the L*a*b* color system. Any other color system, such as the RGB color 
20 system, the CMY color system, the XYZ color system, the Luv color system or 
the like, may also be used. 

[0082] As described above, according to this embodiment, it is possible to 
qualitatively/intuitively determine/evaluate local/overall information of 
color- distribution information. 
25 [0083] The individual components designated by blocks in the drawings 
are all well known in the color-information processing method arts and their 
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specific construction and operation are not critical to the operation or the best 
mode for carrying out the invention. 

[0084] As many apparently widely different embodiments of the present 
invention can be made without departing from the spirit and scope thereof, it 
5 is to be understood that the invention is not limited to the specific 
embodiments except as defined in the appended claims. 
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